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(54) SWITCH DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a low-profile switch always providing an 
operator with a clear and comfortable sense of click during depressing operation. 
SOLUTION: A depressing operation on a key top 1 will turns on a switch device to 
provide a switching signal. An actuator 14 is provided opposing to the key top 1 to 



vibrate the key top 1 in a drive state. A delay circuit 1 1 is provided to drive the 
actuator 14 after a prescribed delay time, based on the output of the switching signal. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Switching equipment carried out [ having the delay circuit which inputs into 
this actuator the actuator which switch-on actuation is performed, it is / actuator / 
switching equipment which outputs a switching signal, and the above-mentioned 
keytop opposite-****** / actuator /, and vibrates said keytop in the state of a drive 
by press actuation of a keytop, and the driving signal which makes the 
above-mentioned actuator drive after the predetermined time delay set up 
beforehand based on the output of the above-mentioned switching signal, and ] as the 
description. 

[Claim 2] Switching equipment according to claim 1 characterized by the 



r ■ 

above-mentioned predetermined time delays being about 50 msec(s) - 100msec. 
[Claim 3] while generating the voltage waveform from which plurality differs — this — 
** — the switching equipment according to claim 1 characterized by preparing the 
wave generating circuit which inputs into the above-mentioned actuator the voltage 
waveform of the request chosen from the voltage waveform. 

[Claim 4] while generating the voltage waveform from which plurality differs — this — 
** — the switching equipment according to claim 2 characterized by preparing the 
wave generating circuit which inputs into the above-mentioned actuator the voltage 
waveform of the request chosen from the voltage waveform. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is the configuration which related to switching 
equipment, especially was thin-shape-ized, and relates to the switching equipment 
used mainly for a keyboard. 
[0002] 

[Description of the Prior Art] With the conventional switching equipment used for a 
keyboard, a switching device is built in housing, a stem is attached in housing free 
[ rise and fall ], and in the condition that press actuation is not performed, this stem is 
in the condition of having made the actuation edge projecting from housing, and is 
attached in housing by the return spring. 

[0003] And if a return spring is resisted and press actuation of the actuation edge of a 
stem is carried out, while the click device which consists of a reversal spring in the 
migration process of a stem will operate and a click feel will be given to an operator's 
finger, the traveling contact of a switching device contacts a stationary contact, and 
ON actuation of a switch is performed. 

[0004] Moreover, if impression of the thrust to the actuation edge of a stem is 
canceled, according to the spring force of a return spring, a stem carries out updrift to 
the location before press actuation, and the traveling contact of a switching device 
will estrange from a stationary contact, and will return to the condition of Switch OFF. 
[0005] Although the terminal unit of a pocket mold followed on spreading and thin 
shape-ization of switching equipment was demanded in recent years, even if the 
movement magnitude of the stem for operating a click device was large and made 
thickness of component parts, such as a stem and housing, thin, there was a limit in 
the whole thin shape-ization with the above-mentioned conventional switching 
equipment. 



[0006] Then, although a flexible film is used and the switching equipment called the 
membrane switch which attained thin shape-ization is used, with this kind of 
membrane switch, since there are few amounts of fluctuation of the film at the time of 
press actuation, a click feel is weak, and change-over actuation of a switch may be 
unable to be certainly told to an operator tactile. 
[0007] 

[Problem(s) to be Solved by the Invention] In order to solve this problem, in 
JP,5-182559,A f an actuator is formed in a membrane switch and the switching 
equipment which gives an operator click feeling by vibration of an actuator is indicated 
in actuation of Switch ON. 

[0008] However, in the switching equipment concerning this indication, since a click 
feel is given to an operator shortly after an operator does press actuation of the 
keytop, with the feeling of a click given by actuation of the usual switching equipment 
of the former, an operator receives a heterogeneous feel and has the problem of 
sensing sense of incongruity for press actuation of switching equipment. 
[0009] This invention is made in view of the present condition of the actuation feel 
which an operator receives at the time of press actuation of the keytop in the 
conventional membrane switch which was described above, and makes it a technical 
problem to offer the thin-shape-ized switching equipment which can give an operator 
an always clear comfortable click feel at the time of press actuation. 
[0010] 

[Means for Solving the Problem] This invention switching equipment prepares the 
delay circuit which inputs into this actuator the driving signal which makes the 
above-mentioned actuator drive after the predetermined time delay set up 
beforehand based on the output of the actuator which a keytop opposite-****** 
[ actuator ] and vibrates said keytop in the state of a drive, and the switching signal 
outputted by press actuation of a keytop, in order to solve the above-mentioned 
technical problem. 

[001 1] Therefore, a driving signal is inputted into an actuator after the predetermined 

time delay beforehand set up at the time of press actuation. 

[0012] 

[Embodiment of the Invention] Below, the gestalt of each operation of this invention 
switching equipment is explained with reference to an accompanying drawing. 
[0013] First, the gestalt of the 1st operation shown in drawing 1 and drawing 2 is 
explained. 

[0014] The explanatory view in which drawing 1 shows the 1st configuration of the 
gestalt of operation, and drawing 2 are timing diagrams which show actuation of the 
gestalt of the 1 st operation. 

[0015] As shown in drawing 1 , the electrode 2 is formed in the inferior surface of 
tongue of the keytop 1 made from a synthetic-resin film where a top face turns into 



an operator's press actuation side of aluminum printing, the piezoelectric device 3 
which consists of ceramics pastes the top face of a phosphor bronze plate 4, this 
piezoelectric device 3 is opposite-******(ed) by the electrode of a keytop 1, and the 
actuator 14 is constituted from the gestalt of the 1st operation by the electrode 2 and 
the piezoelectric device 3. 

[0016] Where the electrode 7 was formed in the center section of the inferior surface 
of tongue of a phosphor bronze plate 4 of sputtering, the electrode 8 was formed in 
the center section of the top face of polyester film 6 of aluminum printing, it carried 
out contiguity opposite of an electrode 7 and the electrode 8 and restoration 
arrangement of the spacer film 5 is carried out at a periphery, opposite arrangement 
of a phosphor bronze plate 4 and the polyester film 6 of each other is carried out, and 
the membrane switch section 13 is constituted under the piezoelectric device 3. 
[0017] Moreover, lead wire 7a and 8a is connected to an electrode 7 and an electrode 
8, respectively, lead wire 7a and 8a is connected to the input terminal of the switching 
signal output circuit 10, the output terminal of the switching signal output circuit 10 is 
connected to the input terminal of a host computer 12, and the input terminal of a 
delay circuit 11, and the output terminal of a delay circuit 11 is connected to the 
electrode 2. 

[0018] Actuation of the gestalt of implementation of the 1st of such a configuration is 
explained (refer to drawing 2 ). 

[0019] If press actuation of the keytop 1 is done by the operator, through an electrode 
2 and a piezoelectric device 3, a phosphor bronze plate 4 will be depressed, an 
electrode 7 and an electrode 8 will be in opposite ******, and switch-on actuation will 
be performed in the membrane switch section 13. 

[0020] Switch-on actuation of this membrane switch section 13 is detected in the 
switching signal output circuit 10, and from the switching signal output circuit 10, as 
shown in drawing 2 (a), switching signal Kout shaped in waveform is outputted and it is 
inputted into a host computer 12 and a delay circuit 11. 

[0021] And as shown in drawing 2 (b) from a delay circuit 11, from the input of 
switching signal Kout, a driving signal Pout is outputted after the time delay tau of 
about 50 msec(s) - 100msec, and this driving signal Pout is inputted into the electrode 
2 of an actuator 14. If a driving signal Pout is inputted into an electrode 2, as shown in 
drawing 2 (c) t a piezoelectric device 3 carries out distortion deformation 
corresponding to the driving signal Pout impressed, according to this distortion 
deformation, a piezoelectric device 3 will vibrate and vibration of a piezoelectric 
device 3 will be transmitted to a keytop 1 through an electrode 2. 
[0022] For this reason, an operator will sense the vibration corresponding to a false 
stroke feel for a finger as a click feel through a keytop 1 after the time delay of about 
50 msec(s) from press actuation of a keytop 1 , and it becomes possible to operate the 
keytop 1 which always does not have a feeling of the different sum. And if an operator 



cancels press actuation of a keytop 1, an electrode 7 and an electrode 8 will be 
estranged and the membrane switch section 13 will return to the condition of Switch 
OFF. 

[0023] When the time delay was set to about 50 or less msecs according to an 
artificer's etc. observation, sufficient click feel was not acquired, but if a time delay 
was set to about 100 msec(s), since detection of switching-on actuation would not be 
performed quickly, it was checked that use of switching equipment may not be 
performed smoothly. 

[0024] Thus, according to the gestalt of the 1st operation, an operator presses a 
keytop 1. When switch-on actuation is made to perform in the membrane switch 
section 13, to the switching signal output circuit 10 therefore Switch-on actuation of 
the membrane switch section 13 is detected, and switching signal Kout outputted 
from the switching signal output circuit 10 is inputted into a delay circuit 11. Since a 
driving signal Pout is inputted into an actuator 14 from a delay circuit 11 and a 
piezoelectric device 3 vibrates, an operator After about 50 msec(s) - 100msec, the 
vibration corresponding to a false stroke feel is sensed for a finger as a click feel from 
press actuation of a keytop 1 , and it becomes possible to operate comfortably the 
keytop 1 which always does not have a feeling of the different sum to switching 
equipment thin membrane type. 

[0025] Next, the gestalt of the 2nd operation shown in drawing 3 and drawing 4 is 
explained. 

[0026] The explanatory view in which drawing 3 shows the 2nd configuration of the 
gestalt of operation, and drawing 4 are timing diagrams which show actuation of the 
gestalt of the 2nd operation. In addition, since it is only different that the selecting 
switch for choosing the wave of a wave generating circuit and a request as compared 
with the gestalt of the 1st operation which is shown below and which described the 
gestalt of the 2nd operation above is formed, If it is in the gestalt of the 2nd operation, 
only a different part as compared with the gestalt of the 1st operation is explained to 
a detail, the same sign as the sign given to the same part in the gestalt of the 1st 
operation about other parts is attached, and explanation is omitted. 
[0027] With the gestalt of the 2nd operation, the output terminal of a delay circuit 1 1 
is connected to the input terminal of the wave generating circuit 15, and the output 
terminal of this wave generating circuit 15 is connected to the electrode 2. And 
generating of the voltage waveform from which plurality differs in the wave generating 
circuit 15 can be possible, and a desired voltage waveform can be chosen now by 
actuation of a selecting switch 16. 

[0028] Actuation of the gestalt of implementation of the 2nd of such a configuration is 
explained (refer to drawing 2 ). 

[0029] If press actuation of the keytop 1 is done by the operator, through an electrode 
2 and a piezoelectric device 3, a phosphor bronze plate 4 will be depressed, an 



electrode 7 and an electrode 8 will be in opposite ******, and switch-on actuation will 
be performed in the membrane switch section 13. 

[0030] Switch-on actuation of this membrane switch section 13 is detected in the 
switching signal output circuit 10, and from the switching signal output circuit 10, as 
shown in drawing 4 (a), switching signal Kout shaped in waveform is outputted and it is 
inputted into a host computer 12 and a delay circuit 1 1. 

[0031] And as shown in drawing 4 (b) from a delay circuit 11, from the input of 
switching signal Kout, a driving signal Pout is outputted after the time delay tau of 
about 50 msec(s) - 100msec, and this driving signal Pout is inputted into the wave 
generating circuit 15. 

[0032] If a driving signal Pout is inputted into the wave generating circuit 15, by the 
selecting switch 16, the pulse of the preselected voltage waveform will be generated 
and this electrical potential difference will be impressed to an electrode 2. If an 
electrical potential difference is impressed to an electrode 2 from the wave generating 
circuit 15, a piezoelectric device 3 carries out distortion deformation corresponding to 
drawing 4 (S1) thru/or (S3) the electrical potential difference impressed, according to 
this distortion deformation, a piezoelectric device 3 will vibrate and vibration of a 
piezoelectric device 3 will be transmitted to a keytop 1 through an electrode 2 so that 
it may be shown, in addition, the voltage waveform generated in the wave generating 
circuit 15 — drawing 4 (S1) — or (S3) they are a sine wave, a triangular wave, and a 
square wave so that it may be shown. 

[0033] For this reason, an operator will sense the vibration corresponding to a false 
stroke feel for a finger as a click feel through a keytop 1 after the time delay of about 
50 msec(s) from press actuation of a keytop 1 , and it becomes possible to operate the 
keytop 1 which always does not have a feeling of the different sum. And it can differ 
for every voltage waveform which the click feel given to an operator was chosen with 
the selecting switch 16, and was generated in the wave generating circuit 15, and an 
operator can sense a desired click feel by changing the wave which operates a 
selecting switch 16 and is produced in the wave generating circuit 15. 
[0034] If an operator cancels press actuation of a keytop 1, an electrode 7 and an 
electrode 8 will be estranged and the membrane switch section 13 will return to the 
condition of Switch OFF. 

[0035] According to the gestalt of the 2nd operation, thus, an operator After about 50 
msec(s) - 100msec, sense the vibration corresponding to a false stroke feel for a 
finger as a click feel from press actuation of a keytop 1, and switching equipment thin 
membrane type is received. A desired click feel can be sensed by becoming possible 
to operate comfortably the keytop 1 which always does not have a feeling of the 
different sum, and changing the wave produced in the wave generating circuit 15. 
[0036] moreover, in the case where it is used laying the device by which the case 
where it is used laying on a desk the device by which switching equipment was used 



when the environments which use switching equipment differ, and switching 
equipment were used on an operators knee Even if it is the same device, the click 
feels which an operator senses may differ, but since a click feel can be changed 
according to change of such an operating environment, the suitable click feel 
stabilized without being based on change of an operating environment can be acquired. 
[0037] Furthermore, although fatigue may be made to ** with keyboard equipment like 
this by prolonged use for example, when receiving the same click feel, it is possible by 
changing a click feel also in the case of such prolonged use to aim at mitigation of 
fatigue. 

[0038] In addition, although the above-mentioned gestalt of each operation took up 
and explained switching equipment equipped with the single switch unit, it is also 
possible to consider as the switching equipment with which this invention is not 
limited to the above-mentioned gestalt of each operation, and two or more switch 
units were incorporated like a keyboard. 

[0039] Moreover, the voltage waveform shown in the gestalt of the 2nd operation may 
not be restricted to the sine wave shown in drawing 4 , a triangular wave, or a square 
wave, and may be a wave of other classes. 

[0040] It passes over no the concrete configurations and structures of each part 
which were shown in the above-mentioned gestalt of operation to what showed a 
mere example of the somatization for carrying out this invention, and the technical 
range of this invention is not restrictively interpreted by these. 
[0041] 

[Effect of the Invention] It carries out having the delay circuit which inputs into this 
actuator the actuator which, as for this invention switching equipment, switch-on 
actuation is performed by press actuation of a keytop so that clearly from the place 
indicated above, and it is [ actuator ] switching equipment which outputs a switching 
signal, and it is opposite-******(ed) [ actuator ] by the above-mentioned keytop, and 
vibrates said keytop in the state of a drive, and the driving signal which make the 
above-mentioned actuator drive after the predetermined time delay set up 
beforehand based on the output of the above-mentioned switching signal as the 
description. 

[0042] Since the driving signal which makes an actuator drive after the predetermined 
time delay beforehand set up through the delay circuit is inputted into an actuator, 
therefore, an operator Though it is actuation to thin switching equipment, after press 
actuation of a keytop It becomes possible to give vibration to a fingertip as a click feel 
through a keytop, and to always acquire the accurate click feel corresponding to a 
false keystroke feel from the actuator driven with a suitable time delay at the time of 
press actuation of a keytop. 

[0043] If it is in invention indicated to claim 2, it is considering the above-mentioned 
predetermined time delay as about 50 msec(s) - 100msec, and it becomes possible to 



always acquire certainly the accurate click feel corresponding to a false keystroke 
feel. 

[0044] if it is in invention indicated to claim 3 and claim 4, while generating the voltage 
waveform from which plurality differs — this — ** — since the wave generating 
circuit which inputs into the above-mentioned actuator the voltage waveform of the 
request chosen from the voltage waveform was prepared, a desired click feel can be 
sensed by changing the wave produced in a wave generating circuit. 
[0045] Moreover, since a click feel can be changed according to change of an 
operating environment even when the environments which use switching equipment 
differ, the suitable click feel stabilized without being based on change of an operating 
environment can be acquired. 

[0046] Furthermore, it is possible by changing a click feel also in the case of prolonged 
use to aim at mitigation of fatigue. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the configuration of the 1st of the 
gestalt of operation of this invention. 

[Drawing 2] It is the timing diagram which shows actuation of the gestalt of operation 
of the 1 st of this invention. 

[Drawing 3] It is the explanatory view showing the configuration of the 2nd of the 
gestalt of operation of this invention. 

[Drawing 4] It is the timing diagram which shows actuation of the gestalt of operation 
of the 2nd of this invention. 
[Description of Notations] 

1 [ — Wave generating circuit ] — A keytop, 11 — A delay circuit, 14 — An actuator, 
15 
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